Research in the field of psychology and cognitive neuroscience has begun to explore the functional underpinnings of voluntary actions and how they differ from stimulus-driven actions. From these studies one can conclude that the two action modes differ with respect to their neural and behavioural correlates. So far, however, no study has investigated whether the voluntary and stimulus-driven actions also differ in terms of motor programming. We report two experiments in which participants had to perform either voluntary or stimulus-driven reach-to-grasp actions upon the same stimulus. Using kinematic methods, in Experiment 1 we obtained evidence that voluntary actions and stimulus-driven actions translate into differential movement patterns. Results for Experiments 2 suggest that selecting what to do, when to act, and whether to act are characterized by specific kinematic signatures and affect different aspects of the reach-to-grasp movement in a selective fashion. These findings add to current models of volition suggesting that voluntary action control results from an interplay of dissociable subfunctions related to specific decision components: what action execute, when to execute an action, and whether to execute any action.
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Introduction
Voluntary actions have been proposed to lie at one end of a continuum that has stimulus-driven actions at the other end (Haggard, 2008) . Whereas the form, timing, and occurrence of stimulus-driven actions are determined by an identifiable external stimulus, voluntary actions are not directly determined -or, at least, not entirely determined (Schüür and Haggard, 2011) -by an external stimulation, but reflect a decision process.
Studies using both event-related potentials (ERPs; e.g., Waszak et al., 2005) and functional imaging (e.g., Jenkins et al., 2000) suggest that voluntary control and stimulus-driven control are mediated by neurophysiologically and functionally distinct routes: while stimulus-driven actions are controlled via a lateral network including the parietal and premotor cortex, voluntary control involves the fronto-median cortex (for review, see Krieghoff et al., 2011) . However, since both routes converge in a final common pathway, it is not clear whether these two types of actions are also implemented at a motor level differently.
In this respect, Waszak and colleagues (2005) report that the response-locked RP (readiness potential, a movement-related cortical potential that reflects preparation to response and is measured over medial frontal structures) occurred earlier and was more negative for voluntary actions than for stimulus-driven actions. The response-locked LRP (lateralized readiness potential), which represents increased cortical activity controlateral to the forthcoming response and is thought to reflect specific motor preparation, however, remained essentially invariant for stimulusdriven and voluntary actions. This result was taken to suggest that the specific motor programming did not differ between the two conditions. Other studies contrasting voluntary and stimulusdriven actions have similarly assumed that, despite being controlled by different neural networks, the movements in the two modes of action are the same (Astor-Jack and Haggard, 2005; Cunnington et al., 2002) . Very little empirical work, however, has directly tested whether voluntary and stimulus-driven control do lead to the same or different motor outputs.
Decisions in the motor system
The notion that motor programming is the same for voluntary and stimulus-driven control is consistent with traditional 
